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AUEUC VARIATION OF THE SEROTONIN 5HT 2C RECEPTOR 

fjejd of the tnvantfen 

Thix invention relates to'serotonin receptors. Spaaficalfy. this Mention relates to aSafc variants of the 
serotonin 5HT2Q receptor. 

Background " f the tmenp tm 
Fandv, iwn ml eaeption ctuoles imficeta fanatic mdnnabEtv to parcaiatrk dberdare, tadnfinp aatincial 

of preventative and trmrapeuttc measures. 

Sewal Gnat of andean sugDett that • tower activity of bran tereionereE BatbMrerc h related to several 
"-•Wtoncto^ r* a™,.. to»« ^ o( s*,*.^,^ ^ „,, Mh ^ 
serotaan &HT) {g iht carebresainal fkad (CSfl has ban reported m caracal studbs of aganmara, depresskm, 

weS es n^ubrve/eggressm behaviors. 

Severe, imports gene, for norm., brain serotonin fancticn have been doned. inching tryptopha* 
hy-roxW-o fSto. and Go ^ a ^ ^ 28:45, » „, serotcn, transport* Noff™ « 
254:578. 1091) monoamine niimu A „,„ B (Baen „ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
serotonin receptors (Humphrey at aL. Trends Pharmacol So. 14:233, 1893). 

Serotonin acts #» wro by bindrng to specific receptors located in too central nervous system. A vast array 
of serotonin receptors has .tody been diseoyerel Inmtijator, bav. dhnded the serotonin receptor subtypes into 
four ph^scoloocaiiy d-tnct cam., de^natad 5-HT, to 54fT 4 . Tb. 5HT f sobcatego^ contain, five different 
subtypes referred to as 5HT^ A ^. The 5-HT, receptors c M be divided .to three suhdesses. 54^. 54fT 2B end 
5-HT 2c . The primary for . ^ „ f ^ ^ ^ ^ ^ 

the 5-HTj, 5-HT 2 and 5HT 3 iubcU»es. 

Serotonin receptor agonist and amagonim have bean devetoped as drug, far treating specific 

n 7 P,yCh " triC ^ ^ f0r treat schia^a. Parkinson^ 

and «x«y disorders. Severe, «ap^ such as buspirone. oepirone. and ips^ne. have high affinrde, for 5HT ia 
recaptor, . tbe brain, and are used to treat anxiety. For .sample, clorapin. which i, en antipsychotic dreg Jft 
W estrapyramid- «de effect, « used to treat schaopbrenic petient, who do no. re*.nd to other dreg 
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«^tt«irtBliiiip^., w rtha*BIl. 1 ti 1 i«it.(or.Dii«, ».">ii S Ban 

neuropsychiatric drug development ^ ' antl aKm 

The S-HT^ serotonin receptor subtype has bean oartfculaA, mtor«^- . • 

. n M h -U. ^ e^ZT*lT7 61 * *" 

. ^ ranicuiar responses mchide the production and seenfmn „f 

adrenocortcotropic honnona (ACTH), oxytocin and prolactin. Gen« fa, m JL ° f 
Avu-Aom jj- « _ 0 „ P ^ Bene » for rat < niousa and human (Sahzman et aL 

******** a**™* ,.,:„«. u*,,^ „.„„„,,„. ^^JX 

^ °° mer ' mtfY "as been shown to induce diffmnt hnrm^i 
to d«c«»d. »m to. rf «,!*«, „„» A,,^ „ 

Brief DMwpfft'T of the 

Rion* 1A and IB or. a set of hyorophlcny ptot,. Figure 1A corre^ond, to the human 5-HT, 
receptor. Figure IB corresponds to the human 5-HT, r n.. y • ^Ceys 

. CUT U n«n Mii 2Cs8r receptors. The X-aio reprexents the amino acid number 

of the human S-HT X receptor. 

3^ ^",^^ m ~^«^™K^wmmm. Muft^oint 
DX* 2 w«h odds fl reater than 1000:1. Se, evened art™,, between the flen8 bcu , Md ^ 

Figure, 3A 3B are ptot, show* tha currant potentWs activated by ,0 nM 5-HT » oocytes 
■^*8ffl 2h rp.». W&pf|Ii|ft 5-HT activated currents were suppressed in the 
presence of 1 //M Hl^phthyO piper*™ HCl (PPRZ). The effect of PPR2 wa, rewersiWe aft W a 20 min wart 

or 5-HT ^ " ' d ° ,8 " re,P0ni ' ^ fW 5 1,C,iV8,e,, CUm!n,S ^ °° Cyt " — ^T 2Ccys ,., 
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at amino acid position 23, and wberain said antftody doat not bind a 5HT 2C receptor having a sarins residue at 
position 23; 3) detectmg the absence of binding of said antibody to said receptor, wherein lack of detectable binding 
indicates the presence of an afiefic form of the serotonin SHT^ receptor. 

Detailed Desc ription of the invention 
We describe identification of a non-conservative amino acid substitution in the 5-HT2C rec8 P t0r Qane. The 
variant was found using single strand conformational polymorphism (SSCP) analysis. By typing this polymorphism 
in CEPH fanaSes, the gene was genetkaty mapped on the long arm of the X chromosome. Since this polymorphism 
was not detectable as a conventional RFLP, we also developed a PCR-RFLP based method which aBows rapid 
genotyping in populations and famfies. 

Central to the present invention is the discovery of an atefe variant of the serotonh 5HT 2 c receptor that 
ts functionally different from the predominant wild-type receptor. In this regard, we have discovered an aleic variant 
of the 5-HT 2c receptor. This variant is identical to the wfldtype 5-HT 2 c receptor except for a non-conservative 
ammo add change in the extracellular portion of the first putative transmembrane domain. A substitution of a serine 
in place of the normal cysteine occurred in the 23rd amino acid of the final protein. A guanine (G) to cytosirte (C» 
genetic transversion caused a cysteine to be replaced by serine at ammo acid 23. As this change places a 
hydrophflfc ammo acid in a hydrophobic domain (sea FIGURE 11 it would be expected to alter the configuration of 
the membrane-bound receptor. 

Previously, single amino add substitutions wtthsi the 2nd, 3th, 5th, and 7th transmembrane domains of 
various serotonin receptors have been drawn to drastically change the Egand binding characteristics (Baldwin, Curr. 
Opm. CeJ BuL 6:180, 1994; CbamJa et al, MoL Pharmacol. 43*16, 1993; Choudhary et aL, MoL Pharmacol 
43:755, 1993). In addition, the cysteine at position 23 may be linked to another cysteine residue m the wfldtype 
protein forming a di-sulphide bond bridge. This possttfty further suggests that the variant protein, designated 5- 
HT 2Cser* * conformationaly and functionally (Efferent from the wfldtype protein. 

The present invention includes our discovery of the S4H 2 Q m gene (SEO ID N0:1) along with the 
corresponding variant protein product (SEQ ID N(h2| of this gene. In addition, antibodies that can distinguish 
between the two 5-HT2C forms are anticipate! 

One of ordinary skill h the art will appreciate that a kit can be produced that contains aO the necessary 
components to identify a carrier of the HT 2Cwr gene. This kit would include PCR primers, PGR enzymes, restriction 
enzymes end any other component useful for determining the one base pair change between the widtype gene and 
the allelic variant. PCR primers could be those exemplified below and in SEQ ID NOS: 3 and 4, or constructed by 
those of ordinary skil in the art as described below. 

ft should also be appreciated that one could identify the mideic acid change between the widtype and the 
variant 5-HT 2 c receptor by weD known hybridization techniques. Under known conditions, a one base pair mismatch 
can be determined by. for example. Southern blot analysis or in situ hybridization. 
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Through chnnn»« Jm8 j 1I , 8p p iBmto 
We identified the 5-HT 2Crar po/ynwrp^ „ y 

variant was m nUtw^. 

A* both the SSCP and PCR-RFLP .netfw 

n. *■»■■«* »• rain, jf^j—^ "™ '•*«■« Sloiitnihi 

*» **M »*» I, „ " *• **U r*.a ta. TABLE U 
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The isolated or purifntf protein is useful inter tie, ii competitive extra „^ , 

* - * 8 ""V* 37111 m preparation of monoclonal and 

polyclonal antibody against the variant receptor. An additional facet of rh. • 

. ^ ■- auumunai racai ot the presant mraition is provision of asssv* 

for compound* that bind or block bindhg to the 5-KT, P re , Bnfnr F ,. , ... 1-ruwsn.n ot assays 

mnro . f , . tu ta _ . >M, 2Cser «"Ptor. Each of these embodiments is discussed in 

nwre detail bi the fo&wirtg examptes. 

"^^^^-^^ Thw, the JH^Qjg, variant and assodatad DNA and aavayt 
'0 camUates. M»»P«»c»ia!!it drug 

I~ Cor**™ 

» «* aod „™ rocKrofc tort „, „ , te of - 

wentrfying c&rnert of the variant allele. "araqiiei tor 

As , fa, step W . ana*™, the ^ ^ ^ ^ fl ^ 

EXAMPLF 1 

aagMajL ^ M "^^ *■ i* s 

Cdltr* to™, j^,, prtml , ^ ^ 

DNA „ m fte „ .. mm ^ l ^ ^ - 

■ AASGATTGCCA6GA6AG*CAG „ (SED to , MV J^.^ 

Arlhougn tarn primers wan osod to ampGfv tUnfan 

--- W . W . W|W , W| ,, W111(| ^ ^» 

T ' T," — 1- - DKA Irw Uim , Mln>tt| 

of SSCP detection. 1 

n I ..oa cos* 6to . „, „ m fc , 

cnimng on ice. 7 
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Topnnrfd 8 anad«««d^ fordrtBnnil ^ wowta on tta get 

erectly detBrrmnB the nude* acid sequence of DMA fragment!. 
EXAMPIF 7 

pna „ ^ m ^ n ^ T ^^ ^^^ 

EXAMPIF 3 

genetic MBpnjnn nf titff S-HT ^ Jaceotor amnc) 
The 5-HT 2c genotype was determined in 10 informative CEPH famfes. D.t. «-» • 

mpt (Sbbm 25B-B7 18971 ti» tin- NIH/CEPH cansortwm 

of oeaetc markers a presented in TABLE 1. 
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(CEPH parents) were 0.13 and 0.87 for 5-HTor andZM -^uannej In 47 unrelated caucaaans 

was mapped by using two-point tod scores (TABLE T .how.* • ""^ ^ 8808 

°* ,,aBLt i cnows the maxanum scnrasl Tu>«_».»* . . . 
maximum lod-score of 10.22 to DXS734 vhirh k • ■ Tw °-P°»* *»afys« yMded a 

01 ,u -" 10 u * 5734 «« prewously bean assorted to Xo21 1 „, 
of other markers in this region which ware Enked to «,„ .uit ' ^ number 

•it 20 reC8pl0r BEra - M^ipamt analysis olacerf th„ «;. 

■T. P- 0" » tono am, of X chromosome and in » mten*. between 0X8362^ DXS42 0 t 
than 1000:1. Sex ayeregad arterval. between the 5-HT - u ^ odds 

«nra« oetween the 5-HT 2c gene locus and markers are shown in FIGURE Z 

Tahla t. Markers linked to HTR2C 



Locos 


Probe 


Enzyme 


0XS1001 


248we5 


(ACIn 




454 


6T 




458 


BT 


OXS328 


KZ0-7 


Hndlll 


DXS328 


QST-13 


MmflU 


OXS32B 


OST-47 


Hhdm 


0XS327 


OST-7 


Mspl 


DXS350 


RX100M1 


Mspl 


0XS3S0 


RX100M2 


Mspl 


DXS358 


RX-187 


Hindfll 


0XS358 


RX-187A 


Taql 


0XS35B 


RX-187B 


Taql 


0XS362 


RX-237 


Mspl 


DXS3S2 


RX237 


Taql 


0XS366 


RX329 


Taql 


0XS447 


RX-404 


Bgil 


0XS734 


RX-99 


Taql 


0XS456 


XG30B 


PCR 




eh!6 


Hmdlll 


0XS3 


P19-2 


Mspl 



Location 
X 
Xq 
Xq 

Xq244)26 

Xq21.3Hj2Z1 

Xq21.3nj2Zl 

Xq21.2-q22.1 

Xq2M-q24 

Xq21.1-q24 

Xq24-qter 

Xq24njter 

Xq24H|ter 

Xq21.1-qter 

Xq21.1-qter 

Xq21.1-q24 

Xq21.1 

Xq21.1 

Xq21-q22 

X 

Xq21.3 



8.6 

18.0 

19.0 

6.2 

12.2 

11J 



5.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Z7 

8.1 

OX) 

13J 

0.0 

7JS 

14.2 

9.5 



Zmax 
3.67 
3.05 
3.51 

ate 

5.14 

3.48 

3.B8 

4.51 

5.71 

7.22 

64)1 

4.21 

8.24 

6.01 

3.31 

3.38 

10.22 

4.73 

4.56 

3.15 



The DXS markers are anonymous loci. "Enzyme" rnf«r« t« . 

W and "GT" repreJt CA/GT tcS^h 2^ T p ^™^ 

the marker on the X chromosome, y b the m avfranS miS"L ^I*" 0 "" ph ^ al '«■«»" of 
5«T 2C and "Zma, i, the LOO ^ ofodds) ~7FjZttttt£? 
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A 104 bp region of tha S-HT^. r«r-». 
W ,he "captor gane « fccatad .„ the x cHram^TT * No " «» 
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The PCR-RFLP method is technicefly easier than the SSCP method because it does not require radioactive 
labefne of the ampffiad DMA. In the PCR-RFLP method, amplified DNA fragments are detected by electrophoresis 
through a gel without requiring denaturation of the DNA. Thus the PCR RFLP method allows rapid geootypng of 
populations and famties. 

Having determined the relative frequencies of the two identified forms of the S-HT^ receptor n a normal 
population using the PCR-RFLP method, we determined whether these ateles occur at abnormal frequencies ki 
subpopulatums exhibiting severe] neuropsychiatry disorders. 

EXAMPLE 5 

Detecttpn pf the 5-HT 7rTtTr Variant ABele in Furnish Alcoholic Violent Offenders 

Using the SSCP and PCR-RFLP methods described above, we isolated DNA from immortalized cells derived 
from Finnish alcoholic violent individuals. Subjects were further classified whether they fulfilled the DSM III criteria 
for antisocial personalty disorder IAPDL intermittent eiplosive disorder (IED), or other DSM 111 diagnoses. In addition, 
we took DNA from ceO lines of controls that had been psychologically interviewed and determined to be mentally 
healthy. TABLE 2 shows the results of this experiment 

TABLE 2. 

5-HT2C Genotype Frequencies in AJcohoic Violent Offenders and Controls 

SHT 2Ccys ^"^Cser # Subjects 

ASP 0.B8 0.14 72 

IED 0.82 0.08 38 

Other offenders 0.95 0.05 37 

AH offenders 0.80 0.10 147 

Controls 0.82 0.18 123 



To determine If the S-ffl^OT variant oflete is inked to other neuropsychiatry disorders, a simlar analysis 
is done using a subpopulation exhibiting suicidal behavior. 

EXAMPLE B 

Detection of the 5-HT 2Clcr Variant Afiele in Individuals E xhfcrtinn Suicidal Behavior bv Usrno the SSCP M^ nri 

Using the SSCP method described in Example 1, genomic DNA isolated from suicidal individuals is analyzed 
for the frequency of the 5-HT 2 c ser aBale. Because suicidal behavior has been shown to have a genetic component, 
the frequency of this aflefe is determined h the subpoputation exhorting suicidal tendencies or behavior compared 
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EXAMPLE 10 

Detection of the 5-HT ? nM r Variant Aiale m mmvirtnah with Eatin, nfcnm^ h v UshtB pnBJf ip 

Using the PCR-RFLP method described above, genomic ONA isolated from individuals with eating disorders 
'* aWrfyi8d ,0r ,hE ,nM,UBncy of the ^Cser Because eating disorders have been shown to have a genetic 
component, the frequency of this allele is determined m the subpopulation exhbhing eating disorders compared to 

a nonnai population. 

To determine if the *HT 2Cser variant afleb is linked to other neuropsychiatry disorders, a strJar analysis 
is done using a sufapoputation exhibiting schizophrenia. 

EXAMPLE tl 

Detection of t ha S-HT 2 CM f Varjarft Alte* in Individual* Frhifaitinn Schbnnhrpni. bv Utinn thp PPHf ff p 

Using the PCRRFLP method descried above. B enomic ONA isolated from schizophrenic individuals is 
analyzed for the frequency of the 5-HT 2Csa .Bete. Because schizophrenic behavior ha, been shown to have a 
genetic component the frequency of this allele is determined in the subpopulation editing schizophrenic tendencies 
or behavior compared to a norma) population. 

To determine if the SHT^ WBUrt ^Ib is inked to other neuropsychiatric disorder,, a sinter analysis 
is done using subpoputations exMritirtg myoclonic disorders. 

EXAMPLE 1? 

Detects of the j»-HT ? CM f Variant AUete w | n divim.ah Fxhibrtbn u^r^ 0 iMntat . hv , t<8nf| ^ ^ Rp 

Method 

Using the PCR-RFLP method described above, genomic ONA isolated from individuals exhibiting myoclonic 
disorder is analyzed for the frequency of the 5-HT 2Cser atete. Because myoclonic disorder has teen shown to have 
a genetic component the frequency of this del. i, determined in the sufapoputation exhibiting myoclonic disorder 
compared to a normal population. 

To determine if the 5-HT 2CsBr variant allele is finked to. other neuropsychiatric disorders, a similar analysis 
is dona usng a subpopulation with epaepsy. 

EXAMPLE 13 

Petection of the 5-rfT 7rw Variant AlWe m rnrfhridnab with M**? hy Uamtl «,„ prpjtcf p u^, 

Using the PCR-RFLP method described above, genomic ONA isolated from individuals having epilepsy is 
enah/zed for the frequency of the 5-HT 2C$8r alete. Because eplepsy has been shown to have a genetic component 
the frequency of this allele is determined in the subpopulation exhibiting epilepsy compared to e normal population. 

To determine if the 5-HT 2Cw variant aBele is inked to other disorders, a similar analysis is done useig 
a subpopulation exhftuting manic-depressive illness. 
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from C0S7 ceils expressing the variant gene, and a »cnnri h„. h. • t 

D 

EXAMPLF tH 

* W "" rt "" 1 I 'I h -^MB^ 

— — » w b, lml ^„ t ■» „, 

Bdfted to fuu thi fnyttama ufli in the qtaoi ceBt, .2. ,11 £T ~ T *- 

it wii be appreciated by those sUfed in the art th-t . u 
Kjfr * »«uea m me art that a monoclonal antdjody that specificaBv n^n^ 

5-HT 2Ccy , form of the receptor but doe, not recoono, the «riam 5-HT ^ 

detection of presence of the variant. Th.r « 7 2C$er r "" Pt ° r •»» be used for 

P esence or the variant. That is. such a monoclonal antibody would aire a neo.t™ ™„ 

receptors from a homozygotu: person for the 54fT, r afleie whfe • * "* "* 

control. 2C,er *** 9WmB 8 P 0Jrtwe «P«nse with a 5-HT 2Ccyj 

These monoclonal antibodies provide a way of detecting expression of the 5-HT 
r-ceptor protein. Another method ., detectin, egression of the SM I I , ^ ^ 

or the 5-rfT 2Ct8r rarant iz by msfftf hybridization. 

mmuL 

hLSHu Hrbrirffratinn Ihfcaj *HT,r w Variant fan, P,.^ 
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Biopsied brain twue is perfund whh . « , 
* radioactive probe corresiofiffm 

fXAMPL£2o_ r 2C*cr «n«nt receptor. 
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Xeoopus oocytes have endogenous Ca 2 '-activated chloride channels that can serve as a functional indicator 
for receptor-mediated inositoltriphosphate (IPS) increase. Taking advantage of this property, the oocyte expression 
system has been widely used to pharmacologically characterize S-HT^ function after microinjection of the synthetic 
receptor raRNA into oocytes (Jufus et aL, Science 241:558, 1888L We compared the electrophysiological properties 
5 of the human 5-HT2Ccys and 5 ~ r ^'2Cser unrfar idantical conditions in oocytes expressing these receptors. As shown 
in FIGURE 3, serotonin (5-HT) activated similar inward osculating currents with a slow onset (3-10 sec) in oocytes 
expressing either 5-HT2Cser m ^^2Ccyr 

In agreement with others, we found that by allowing at least 20 min between the drug applications it was 
possible to achieve consistency in subsequent 5-HT-actfvated responses. The currents activated by 10 nM 5-HT were 
10 suppressed in the presence of 1 jM 1-O-naphthyQ ptperazma HCL (PPRZ), which is a selective antagonist for S-HT^ 
and 5-HT 2 c receptors. The effects of PPRZ on 5-HT-acttvated response for both types of receptors was reversals 
after a 20 min wash. A detectable inward current was activated by 1 nM 5-HT in cells expressing either 5 HT 2 c C y, 
or 5-H T 2c JBr receptors. The amplitude of 5-HT-acttvated currents increased in a concentration-dependent manner 
as agonist concentrations were increased from 1-500 nM (see FIGURE 4). Similar maximal responses were obtained 
15 with 500 nM 5-HT in oocytes expressing either the 54^2^, °* &_H ^2Cser 

EXAMPIE 22 

Mgand Pjntfayg tg g-rffacyt fr^Cser "fffftW *P HWTffff Ce8» 

Ce&s expressing the MHyCcfz or ^"^2Cser rocsptare w * isolated from human tissue, including from brain 
20 biopsies or ceils isolated from CSF, using commonly known methods. The eels are incubated with known or 
suspected ligands for sufficient time and in sufficient concentrations to allow binding to the 5-HT2Q receptors, 
employing commonly used methods for determining binding m thro. Known or suspected ligands include 5-HT 
analogs, 5-HT antagonists, and various pharmacological chugs used to treat neuropsychiatro: disorders. Ligands are 
labeled either radioactive^ or fluorescently and relative binding of the Sgand to the 5-HT2Q receptors is measured 
25 by measuring the amount of radioactivity or fluorescence attached to the membranes after the unbound fraction is 
washed away. 

The relative binding efficiencies of Bgands may be useful in developing new drugs to treat certain cBnical 
conditions, or m determining effective drug dosages for cfimcal treatment of imfividuals with specific genotypes for 
the 5-HT2C receptor. 
30 EXAMPLE 23 

Transfection of Mammalian Cels with the 5-HTo Q cy t and ^-^2Zzzx fleceptor Senes 

Expression of the two forms of the 5-HT 2 r; serotonin receptor is assayed in mammalian C0S7 cells 
35 transf ected with the genes encoding the ^ffl^rjcy, or 5-HT2Cser rece P tor proteins m an expression plasmid, pSRo. 
The 5 HT2Q C y S and 5-HT2c Mr g0nes Mvidualy arc subcloned into the expression vector pSRo by using standard 
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25 



Mimmafian COS7 ceflj are i™ n -< ^^^^^^^^XmJlwuej^ 

... bscBnn eels that ttxpren 5-ht 

efymB °» «*«cal umpks. Mm>m , i HT 2C "«*pto« can be oh..- , 

Mammalian C0S7 cell* .„ . , 
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n-nhranas were prepared from cell hornooenate, ey csntnf^^n at 43 000 , 0 „ 
homoBenfaation buffer at . protein concentration of BO^nl 'Mention in 

Ones the crude mambmna! are prepared from the cell hornooenar,* ■ -< 

to treat neoroprrcniatnedaa^ *^ enalogs. 5-HT Antagonists, and various pharmacological drugs 
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SEQUENCE III STING 

(1) GENERAL INFORMATION 

(i) APPLICANT: United Si-»t-~« ^ 

by tte Kcretar? n^™?^ * 8 "presented 
and Human SrS£ e P at ° f Heal th 

(ii) TITLE OF THE INVENT! ou • >T,m T 

SHKC^SSp^*™ 10 VAR ^TION OF THE SEROTONIN 

Uii) NOMBER OF SEQUENCES: 6 

(iy) CORRESPONDENCE ADDRESS • 

(A) ADDRESSEE: Knobbe MaAi-o««, 

(B) STREET.- 520 Newport Olson and Bear 
(O CITY: Newport D " VB 16th *l°°r 

(D) STATE: CA 

(E) COUNTRY: USA 
(P) ZIP: 32660 

(V ' ^MPPTER READABLE FORM, 
(A) MEDIUM TYPE : Diskette 
B COMPUTER: IBM Com^ble 
(C OPERATING SYSTEmTdOS 

SOFTWARE: FastSEQ Version a. 5 

^L 0 ^^ APPLICATION DATA- 

(A) APPLICATION NUMBER. 

(B) FILING DATE: 

(C) CLASSIFICATION: 

f»«° R APPL I CATI ON DATA- 
(A APPLICATION NUMBER: 5e/31 0 271 
(B) FILING DATE: 2l-flBP-lJs4 

(V }** } ATTORNEY/AGENT INFORMATION • 
(A NAME: Fuller, MichaelL 
(B REGISTRATION NUMBER? 36 516 

(O Rbference/docketnumbeI; 5 n?hio3.ooivpc 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS- 
CA LENGTH: 2733 base pSi 
B TYPE: nucleic acid 
(C> STRAND EDNESS : simile 
(DJ TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDKA 
(fii) HYPOTHETICAL: NO 
(IV) ANTI SENSE: NO 

(v) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE- 
(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
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(B) LOCATION: 788...21G4 
(D) OTHER INFORMATION: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 
GAATTCGGGA GCGTCCTCAG ATGCACCGAT CTTCCCGATA CTGCCTTTGG AGCGGCTAGA SO 
TTGCTAGCCT TGGCTGCTCC ATTGGCCTGC CTTGCCCCTT ACCTGCCGAT TGCATATGAA 120 
CTCTTCTTCT GTCTGTACAT CGTTGTCGTC GGAGTCGTCG CGATCGTCGT GGCGCTCGTG ,80 
TGATGGCCTT CGTCCGTTTA GAGTAGTGTA GTTAGTTAGG GGCCAACGAA GAAGAAAGAA 240 
GACGCGATTA GTGCAGAGAT GCTGGAGGTG GTCAGTTACT AAGCTAGAGT AAGATAGCGG 300 
AGCGAAAAGA GCCAAACCTA GCCGGGGGGC GCACGGTCAC CCAAAGGAGC TCCACTCGCC 360 
GGCGCTTCCT ATCGCGCCGA GCTCCCTCCA TTCCTCTCCC TCCGCCGAGG CGCGAGGTTG 42 0 

™»^««o^ 4ao 

AGCCGAGTCC GTTTCTCGTC TAGCTGCCGC CGCGGCGACC GCTGCCTGGT CTTCCTCCCG S40 
GACGCTAGTG GGTTATCAGC TAACACCCGC GAGCATCTAT AACATAGGCC AACTGACGCC 600 

atccttc^aacaac^tctgc.gaaaaaaagaataaaaagt™ 6fi0 

G^OAAA CACGACCAAT CTTTCTTCAG TGCCAAAGGG TGGAAAAGAA AGGATGATAT 720 
GATGAACCTA GCCTGTTAAT TTCGTCTTCT CAATTTTAAA CTTTGGTTGC TTAAGACTGA 780 
AGCAATC ATG GTG AAC CTG AGO AAT GCG r-rr n*n- ». 



CTA ATT GGC CTA TTG GTT TGG CAA TPT pit *™ ™ 

^ °» ^» ™ ^n^^^iH^^-^^ 

25 30 

s s a ^wts.w« www,. 

AAA TTC CCA GAC GGG GTA CAA AAC TCrc rra>n» 

Lys P he Pro £ P » y Vil Gl n T.^ C ^fI e ^i-C v ATC 

55 60 
ATA ATA ATC ATG ACA ATA GGT GGC AAC atp r~r~n »^ 

II. II. Met rhr ». -y^S^STL?^^^""^ 

'° 75 
AGC ATG GAA AAG AAA CTG CAC AAT rrr 

Ser Met Q1 » ty e lyB -u^."i n ° C ^-Lr^^? C Se r 10 

120 125 
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1213 
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1261 
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1309 

B 

1357 
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25 



30 



35 



50 



55 



SSS ^ A " TCT TTA GAT GTT TTA T^r 

a - ser Leu ^M/-^^^ 

Me^ £S S C u ^M-- «. COO TAT Cr A „ 

GTG ATT «r* 18S Ile Pro 

TCf 200 Asn Asn Tbr Thr 

s s a ws- -s.-- « «. _ I! s ~ ~ 

- - ctg cac ra S " * - £ - - 

- JS - ^ J^j-p- „ 

GAA CCG CCT GG a 250 * G1 " 

Q lu Pro Pro G^7 A AGT 0715 GAT TTC CTG ~ 

s s=»n"v.-«.:- i . J . 1 . 

AAT err™, . 345 . U Lys 

™ S -«£ «* « TST TCA GGA ATC AAT p 

GTG TAT ACT CTG tto fc 365 

380 * 



1501 



1741 
e 

1789 

r 

1837 
350 

1885 
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TTG CGT TGC AAT TAT AAG GTA GAG AAA AAG CCT CCT GTC AGG CAG ATT 1981 
Leu Arc Cys Asn Tyr Lys Val Glu Lys Lys Pro Pro Val Arg Gin He 
y 385 " 390 395 

5 CCA AGA GTT GCC GCC ACT GCT TTG TCT GGG AGG GAG CTT AAT GTT AAC 2029 
Pro Arg Val Ala Ala Thr Ala Leu Ser Gly Arg Glu Leu Asn Val Asn 
400 405 410 

ATT TAT CGG CAT ACC AAT GAA CCG GTG ATC GAG AAA GCC AGT GAC AAT 2077 
10 He Tvr Arc His Thr Asn Glu Pro Val He Glu Lys Ala Ser Asp Asn 
415 420 425 430 

GAG CCC GGT ATA GAG ATG CAA GTT GAG AAT TTA GAG TTA CCA GTA AAT 2125 
Glu Pro Gly He Glu Met Gin Val Glu Asn Leu Glu Leu Pro Val Asn 
15 435 440 445 

CCC TCC AGT GTG GTT AGC GAA AGG ATT AGC AGT GTG TGA GAAAGAACAG CAC 2177 
Pro Ser Ser Val Val Ser Glu Arg He Ser Ser Val * 
450 455 

AGTCTTTTCT ACGGTACAAG CTACATATGT AGGAAAATTT TCTTCTTTAA TTTTTCTGTT 2237 

GGTCTTAACT AATGTAAATA TTGCTGTCTG AAAAAGTGTT TTTACATATA GCTTTGCAAC 2297 

CTTGTACTTT ACAATCATGC CTACATTAGT GAGATTTAGG GTT CT AT ATT TACTGTTTAT 23 57 

AATAGGTGGA GACTAACTTA TTTTGATTGT TTGATGAATA AAATGTTTAT TTTTGCTCTC 2417 

CCTCCCTTCT TTCCTTCCTT TTTTCCTTTC TTCCTTCCTT TCTCTCTTTC TTTTGTGCAT 2477 

ATGGCAACGT TCATGTTCAT CTCAGGTGGC ATTTGCAGGT GACCAGAATG AGGCACATGA 2537 

CAGTGGTTAT ATTTCAACCA CACCTAAATT AACAAATTCA GTGGACATTT GTTCTGGGTT 2597 

AACAGTAAAT ATACACTTTA CATTCTTGCT CTGCTCATCT ACACATATAA ACACAGTAAG 2657 

ATAGGTTCTG CTTTCTGATA CATCTGTCAG TGAGTCAGAG GCAGAACCTA GTCTTGTTGT 2717 

TCATATAGGG GAATTC 273 3 

(2) INFORMATION FOR SBQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 459 amino acids 

45 <b) TYPE: amino acids 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
50 (iii) HYPOTHETICAL: NO 

(iv) ANT I SENSE : NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

55 < x i) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Val Asn Leu Arg Asn Ala Val His Ser Phe Leu Val His Leu He 

1 5 10 15 

Gly Leu Leu Val Trp Gin Ser Asp He Ser Val Ser Pro Val Ala Ala 
60 20 25 30 

He Val Thr Asp He Phe Asn Thr Ser Asp Gly Gly Arg Phe Lys Phe 

35 40 45 

Pro Asp Gly val Gin Asn Trp Pro Ala Leu Ser He Val He He He 
50 55 60 
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lie Met T *r lla 61y 

«u Lys L ys Le U ~ ™ 6 LeU Val «• Met Ala Val e 

1 u Asn Ala Thr- » 75 Val Ser Met 

5 He Ala Asn M ». ? 5 ^ i*„ 0 80 

P Me * Leu Val Glv t~ s ° et Ser Leu Ala 

a v.\ £ vai - - - *~ & 

- sr - - - ^ v„ a ;;; r - - a i» o ^ 

a ^ «- ~ r ^ - " £ «~ * «. *s „. Het Hie 

«- «. s.r ^ pBe »• 9 ^ JJJ XX. ^ pro 

r vai t - jis - - xx. £ ;r I- »• - ». iff 

«' - a «„ „„ lys Val " is - - xx. , », Ile 

j- A8P Pro ^ Phe L o„ 2 - »j 32 ^ Val 
a -» Thr IU Met s . - - a v « „ a phe 

01y Leu js 2- -p p.., teu " 5: ol " - »r „. Glu |<° 

«- «. «. &° ser A1 . Aan p ; o u |S *» ^ «~ ^ 32 „ a 

is? « „„ ^^BlZ T Aep 010 ^ ~* 

30s" «" ^ «~ «. s« J » J ^ "* ^ ? 0 - - «. x,e ^ 
- ». «.t Trp ^ phe ph= ^ »| V.X P ta Phe val ^ 

^ «. jjj & ^ ola l ;; ^ js - xx. ^ eer val «o 

Phe v " Jn «.° « y ^ val " «s u «- x*. i« ftu »» val 

Tto JS » - ^ xx. ^ g - ». j« ffl val ^ 

- ^ x*. v« 0IU £ lye 9 p ^ Ph « n; •S^x.u^ 

-X «, Ma ^ A1 . - - -o ^ ^ ^ 

^ J?? «5 ~„ Vil 27 Slf - »« xx. ^ ? 

r - si * - - G x„ g r t - - - - a z 

- - ~ s . r slu ^ „. «. «• v ; x s? p m ser 



(B) TrtE- nuol ^ M Pairs 

(fi) MOLECULE TYpp. ^„ 
(li X) IWPOTHSrfAff : °ltt 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
CACCTAATTG GCCTATTGGT T 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS • 
(A) LENGTH: 21 base pairs 

£ STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL- NO 

(iv) ANTI SENSE : NO* 

(v) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
AAGGATTGCC AGGAGAGACA G 

(2) INFORMATION FOR SEQ ID NO :5: ^ 

(i) SEQUENCE CHARACTERISTICS • 
(A) LENGTH: 21 basS pf 

B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANT I SENSE : NO 

(v) FRAGMENT TYPE: 
(Vi) ORIGINAL SOURCE: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
TTGGCCTATT GGTTTGGGAA T 

(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 23 base pairs * 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: NO 
(V) FRAGMENT TYPE: 
(vi) ORIGINAL SOURCE: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
GTCTGGGAAT TTGAAGCGTC CAC 

23 
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1. botated ONA encoding the serotonin 5HT 2C receptor wherein rairf roue . 
position 23 of ^ receptor. ~ DNA mC ° d8s «^«»ninoarid 

2. Thei.o^ONAofCiaia.twh^^o^^^^ 
3- The isolated ONA of Clean 1 wherein said DMA his the nucfak nt-M 

P-amha,.^.^.^^ 

isolating DNA encoding the serotonin 5WT 2C mswar. 

amplifying a region of said ONA that m.^. ■- 

Mm uivr mat encodes ammo acid nunriiar 7t .u_ 
receptor; and mDer 23 of tn « serotonin 5HT 2C 

determiiing whether said isolated ONA encodes . ^ 

SHTjctow. ""■•»»« of ft.*™*. 

7 - The method of Ciain 6 wtwnim mm . e*_^ 

ampWiction. , " " npIfyln » «"» chain raactio, 

1 Then^rfo^ewh^..^^^^ 
20 ate near the codon that encodes amino add namber 23. " n " W r8 " ritti0n 

8 - the method of Chun 8 whenm *»m M . t • . 
.„ ^ wnarem said restretmn irte is cieami by Kkifl 

'0. The method of Ciain 8 wherein caM nti* ^ 

ii T i _ Wiarain sard DNA pnmers are SEQ H) NOS: 5 and 6 

The method of Chin, 8 when*, said dstennHno «« *«w 
«gen»n Mowed by gel electrophoresis. """^ «™V»ne 

12. The method of Claim 6 wharah * 0 *—z-- 

wnerein sard restrction enzyme is Rsa L 

M - The method of Claim 1 1 wherer, tml nei .brt,.^ ^ • 

geL 881 «" BCtT0 P ho <«« « °" » ""tation Detection Enhancement 

15. The method of Claim 6 wherein said itetorm^,- «_ . 
30 of the ampffied ONA. " " ^ COmpriMf nuctoc "* 

16- An antiiody specific for the serotonin SHT<m> aUir v.™- 
Protein ha, . ,.„,* « e™. acjd ^ ^ ^ ^ ^ ■»•* -» receptor 

3S c^;- — - detecthg the presence of an * ,.„ nt of the ^ ^ ^ 
providing a biological sample contain^ the serotooe, 5HT 2C receptor; 
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contact*,, said sample wrtli an antibody which specificaBy bind, ,o a serotonin 5HT _ 
with a serine residue bcatad at amino acid poirtion 23; amJ * Ser0t0nm 5HT 2C ««ptor 

detecting tha bind-* of „id ^ to Mld ^ ^ 
prince of an ailefc form of the serotonin 5KT 2C receptor. ° tti 

11 Tha method of Claim 18 wherein «id call, ore human. 
2tt Tha method of Clakn 18 where* «i fl are brain ^ 



22. Tha method of Claim 21 wherein setf antibody is . monoclonal antfcody 
The method of Chun 18 wherein said antfcody i, labeled. 
The method of Claim 23 wherein said label B radioactivity. 



27. 

sorting. 

28. 
com p ri sin g: 



23. The method of Chum 18 wherein said antfcody i, labeled 
24. 

25. The method of Clam, 23 wherein „id label i, . ffcorescent mDl8Cufe 

26. Tha method of Claim 18 wherein said antibody is monoclone 



A method for datectb* the presence of an allelic variant of tha serotonin EHT* ^ 

pronBng a Wotonial sample containing the serotonin 5HT 2C rector 

contacthg said sempte with an 8ntbody which ^ to fl 

*m • cyste.e re^dee Seated at amno acM posrtion 23. a. wherrtn said -nt^I" 
5HT 2C receptor havimj . «rm. read*, at poshion 23; and ' ' 

Artec*, the absence of bindin, D f Slks antjDody t0 Mid reeept0f 
bU,dm9 *" - - **: 'orm of the serotonin 5HT 2C receptor. 
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